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PART 3

SITE CIVIL ENGINEERING
3.1
GRADING.
3.1.1
The difference in grade between the finished floor elevation FFE and the surface of the ground immediately adjacent to the building shall be a minimum of 6 inches, except at personnel and overhead doors.  The ground outside the building shall have a minimum of 5% slope away from all exterior walls for the first 10 feet and positive drainage thereafter.  The Contractor’s geotechnical engineer shall identify if steeper grades are necessary based on shrink/swell soil characteristics.

3.1.2
Design grades to provide required sight lines related to traffic and roadway design.

3.1.3
Design grades to meet accessibility requirements where required.

3.1.4
The Contractor shall be responsible for dewatering necessary for grading and other subsurface works for the construction of the Project.

3.1.5
A balance of the quantity of cut and fill soils which would create a smooth transition of graded areas into the existing natural site is desired.  Site specific conditions such as flood and drainage protection, slopes and access reasons may cause unbalanced earthwork operations and are to be identified by the Contractor in the first Site/Utility Design submittal.

3.1.6
The plan should reflect selective site clearing that preserves groups of trees.  

3.1.7
Erosion and Sediment Control Facilities shall comply with Federal, State and local regulations.  The Contractor is responsible for compliance with stormwater NPDES Permit, Stormwater Pollution Prevention Plan, and NOI/NOT requirements, and for any associated fees and permits.

3.1.8
The Contractor shall obtain and pay fees required for any grading, excavation or earthwork permit as required by [ identify the authority having jurisdiction over the site for this portion of the work, and provide name and telephone number of POC ]. 

3.1.9 
The Contractor shall notify utilities and obtain marked utility locations prior to start of construction.  State “One Call” utility location programs are to be used where available. 

Note:  The RFP preparer shall edit and add to/delete paragraphs 3.2 through 3.2.7 based on the recommendations and direction provided in the Louisville District Design Guide document, Geotechnical Requirements for Design Build Solicitation Packages.  This document may be found online at 

http://www.lrl.usace.army.mil/ed2/article.asp?id=201.
3.2
GEOTECHNICAL STUDIES  

3.2.1


Subsurface Characterization Report. A preliminary report has been prepared to characterize the subsurface conditions at the project site and is appended to these specifications.  The report provides a general overview of the soil and geologic conditions with detailed descriptions at discrete boring locations.  The Contractor’s team shall include a licensed geotechnical engineer to interpret the subsurface conditions (assuming they are consistent with the site subsurface conditions) and develop earthwork and foundation requirements and design parameters in which to base the Contractor’s proposal. Foundation type, pavement and earthwork requirements in which the Contractor’s bid is based shall be presented in his proposal.   Subsequent to award, the Contractor is required to perform and provide a complete geotechnical exploration of the proposed site to develop the final design.  The geotechnical exploration shall be performed under the direction of a licensed professional engineer with at least 10 years experience specializing in geotechnical engineering.  This exploration shall be the full responsibility of the Contractor and detailed requirements are outlined below. It is possible that site specific subsurface conditions encountered by the Contractor will differ from those appended herein.  Therefore, it is the responsibility of the Contractor to establish a meeting with the COR subsequent to completion and evaluation of his site specific geotechnical exploration to outline any differences encountered that are not consistent with the information provided herein.  Should those differences require changes in the foundation type, pavement and earthwork requirements proposed with the bid that result in more cost, these differences shall be clearly outlined for the meeting.

3.2.2 
Contractor’s Geotechnical Report:  

A final geotechnical evaluation report shall be prepared by the Contractor’s licensed geotechnical engineer and submitted along with the first foundation design submittal.  This report shall summarize the subsurface conditions and provide requirements for the design of appropriate foundations, floor slabs, retaining walls, embankments, and pavements. The Contractor’s Geotechnical Report shall recommend the type foundation system to be used, lateral load resistance capacities for foundation systems, allowable bearing elevations for footings, grade beams, slabs, etc.  An assessment of post-construction settlement potential including total and differential shall be provided.  Recommendations regarding lateral earth pressures (active, at-rest, passive) to be used in the design of retaining walls shall be provided. The report shall include the recommended spectral accelerations and Site Class for seismic design along with an evaluation of any seismic hazards and requirements for mitigation, if necessary.  Calculations shall be included to support the recommendations for bearing capacity, settlement, and pavement sections.  Supporting documentation shall be included for all design parameters such as Site Class, shear strength, earth pressure coefficients, friction factors, subgrade modulus, California Bearing Ratio (CBR), pH tests, salinity tests, resistivity measurements, etc., required to design corrosion control and grounding systems. In addition, the report shall provide earthwork requirements, expected frost penetration, expected groundwater levels, requirements for dewatering and groundwater control, possible presence of any surface or subsurface features that may affect the construction of the project such as sinkholes, boulders, shallow rock, old fill, old structures, soft areas, or unusual soil conditions.

3.2.3 

Certification:  The Contractor and their professional geotechnical engineer consultant shall certify in writing that the design of the project has been developed consistent with the Contractor’s final Geotechnical Report.  The certification shall be stamped by the consulting professional geotechnical engineer and shall be submitted with the first design submission.  If revisions are made to the initial design submission, a new certification shall be provided with the final design submission.

3.2.4
Soil Compaction and Foundation Excavations.  Soil Compaction shall be achieved by equipment approved by a professional geotechnical engineer.  Material shall be moistened or aerated as necessary to provide the moisture content that shall readily facilitate obtaining the compaction specified with the equipment used.  Each layer of fill placement shall be no greater than [usually 8] inches thick.  Compact each layer to not less than the percent of maximum density specified in Table 4‑1, determined in accordance with ASTM D-1557}.

	Table 4-1 Soil Compaction

	Foundations
	[95%]

	Concrete Work and Pavements
	[90%]

	Landscaping
	[85%]

	Retaining Wall Backfill
	[85 – 90%]


3.2.4.1 
The requirements shall be verified or modifications recommended by the consulting professional geotechnical engineer in the report whenever engineering, soils or climatic factors indicate the necessity.  Any modifications to the stated compaction requirements shall require approval from the contracting officer.

3.2.4.2

Fill placement and compaction operations shall be observed and tested on a full time basis by a qualified independent testing agency as directed by the project geotechnical engineer.  

3.2.4.3

During construction, all foundation excavations shall be inspected and approved by the project professional geotechnical engineer prior to placing concrete.

3.2.5
Capillary Water Barrier.  A capillary water barrier is required for all interior slabs on grade, including garages, carports and storage rooms.  

3.2.6
Special Conditions.  The Contractor’s geotechnical engineer shall recommend designs to account for site specific soil conditions including, but not limited to:  expansive soils, shrinking soils, sinkholes, variable groundwater, seismic activity, and chemically or radiologically active soils.
3.2.7 
Notes Regarding RFP OUTLINE SPECIFICATION, SECTION 31 00 00.00 48 – EARTHWORK.  The offeror shall disregard #1 of the Products section discussing satisfactory materials.  Satisfactory materials are project specific and to be defined by the offeror’s geotechnical engineer.  The offeror shall also disregard #1. of the Execution discussing topsoil removal.  Topsoil removal requirements are site specific and shall be defined by the offeror’s geotechnical engineer.  

3.3
UTILITIES.  See Part 2 and site drawings for additional utility information.

3.3.1
Gas Distribution System.  Provide a gas distribution system, connected to existing systems and designed in accordance with utility company and State requirements.  Gas distribution systems, between the main and the meter assembly (to and including the meter) shall be provided and installed to the extent available by the local gas company.  Contractor shall coordinate the installation of this line with the local gas company.  Connection to existing gas distribution system shall be made at the location shown on the RFP drawings.  

3.3.1.1
Materials.  Piping shall be that required or utilized by the local gas company and State agencies.  Contractor to coordinate with the gas company and State agencies for this information.

3.3.1.2
Testing.  Prove that the entire system of gas mains and service lines is gas-tight by an air test, in accordance with ANSI B31.8.  The test shall continue for at least 24 hours between initial and final readings of pressure and temperature.  Contractor to ensure that this test is performed.

3.3.1.3
Mains and Service Lines.  Lines shall not be placed under any buildings.  Lines shall be placed with a minimum of 24 inches of earth cover.  Protective casings shall be provided to protect lines from superimposed street or heavy traffic loads.

3.3.2
Water Distribution System.  The design of the water distribution system shall be in accordance with the requirements as noted herein and in the American Water Works Association (AWWA) Standards and Manuals of Water Supply Practices. Also, conform to State and Municipal water supply standards.  Where standards disagree, the most stringent shall apply.  The system shall be installed in accordance with the requirements of the attached water distribution specification, with the piping at least 36 inches below ground or deeper as needed for frost protection.  The Contractor shall determine the domestic and the fire demands for the facilities and shall verify the design of all components of the domestic and fire protection supply systems. Design of a water distribution system requires both domestic and fire flow demands be considered concurrently. 

3.3.2.1
Analysis of Existing System Capacity.  Existing flow characteristics shown in Attachment B are for information only.  The Contractor shall perform, or have performed by a qualified fire protection designer, a flow test to verify the results noted in this RFP.  See Part 13 of this RFP for detailed fire protection requirements.

3.3.2.2
Connections to Water Mains and Building Service Lines.  Connection to the existing water mains will be where shown on drawings.  The Contractor shall be responsible for the design of the sizes, locations, and means of connections to the existing system based on project requirements and system conditions. 

3.3.2.3
Connections to Water Mains.  Design the connections to the water distribution system including the meter assemblies and the necessary backflow-preventing devices.  Fire protection system shall be considered as that part of the distribution system supplying fire hydrants, or fire hydrant laterals.  Service connections supply water from the main to the building.  Mains shall be looped with no dead ends and be of adequate size to satisfy both domestic and fire flow requirements.  Minimum main size is 6 inches.  Sufficient sectional control valves shall be provided so that no more than two fire hydrants will be out of service in the event of a single break in a water main.  The pipe, valves, and all other materials shall meet the requirements of a 150 psi working pressure system. 

3.3.2.4
Building Connections.  Contractor shall provide the necessary transition fittings, adaptors, or reducers need between site piping and building piping.

3.3.2.5
Trenches.  Water and gas mains are not to be installed in the same trench. Water mains shall have a minimum earth cover as required by the water distribution utility and State agencies.   Adequate cover must be provided for freeze protection.  Where frost penetrates to a depth greater than the minimum above, greater cover will be required.  Sufficient cover must also be provided to protect the pipe against structural damage due to superimposed surface loads.   Lines installed with less cover than the minimums stated shall be concrete encased with a minimum concrete thickness of 6 inches and insulated to prevent freezing.  Lines crossing below railroad tracks shall be a minimum of 48 inches below grade and shall be sleeved or cased in accordance with the requirements of the AREMA Manual, Chapter 1, Part V.

3.3.2.6
Fire Hydrants.  Hydrants and valves shall conform to AWWA C500.  Post Indicator valves shall conform to the requirements of NFPA 24.  Fire hydrants shall be compatible with those presently in use at the installation, with similar pump and hose connections.  Hydrants shall be dry barrel type.  The maximum amount of flow that can be permitted shall be determined. Fire hydrant spacing shall be no greater than 500 feet apart by paved road.  In addition, a hydrant shall be provided so that all parts of the facilities can be reached by hose lines not over 350 feet long.  All distances shall be calculated along the closest route that the fire apparatus must travel (i.e., along the curb or access lane).  Each hydrant may account for a maximum of 1500 gpm of fire protection regardless of existing pressures or water line capacity.  A fire hydrant shall be located within 150 feet from any fire department connection provided.  Hydrant laterals shall be 6 inches minimum size, and shall not exceed 50 feet in length where possible, and shall have an underground shutoff valve. Valve box, at each lateral, shall be located within 10 feet of the hydrant, and shall not be located where obstructed by parked vehicles, shrubbery, etc.  Guard post barriers shall be provided where hydrant locations are subject to vehicle damage.

3.3.2.7
Shutoff Valve.  Each building shall be provided with a separate service and main shutoff valve, readily accessible to maintenance and emergency personnel.  Shutoff valves in walks are prohibited.  Valves shall have valve boxes or manholes extending to the surface with the word “water” cast in the lid pattern.  

3.3.2.8
Metering.  Meters shall be equipped with electronic or radio frequency transmitters for remote monitoring.  The equipment and method of remote monitoring must be coordinated with the water distribution utility.  Meters shall be purchased from the water utility where available or be supplied by the Contractor meeting the approval of the water distribution utility.

3.3.2.9
Materials.  Materials for the water distribution system shall be in accordance with the attached water distribution specification (Section 33 11 00.00 48, Water Distribution System). Copper water service lines will be dielectrically isolated from ferrous pipe.  Dielectric isolation shall conform to the requirements of specification Section 33 11 00.00 48. For ductile iron piping systems (except for ductile iron piping under floor in soil) conduct an analysis to determine if cathodic protection and/or bonded or unbonded coatings are required.  
3.3.2.10
Field Quality Control for Water Distribution.  The Contracting Officer will witness field inspections and field tests specified.  The Contractor shall perform field tests, and provide labor, equipment, and incidentals required for testing, except that water needed for field tests will be furnished as set forth in specification Section 33 11 00.00 48.  Water needed for field tests and its disposal will not be furnished by the Government.  Do not begin testing on any section of a pipeline where concrete thrust blocks have been provided until at least 5 days after placing of the concrete.  Testing procedures and requirements shall comply with the requirements of the attached specification (Section 33 11 00.00 48). The Contractor shall coordinate with water distribution utility for utility inspection and pay associated fees.

3.3.3
Sanitary Sewer System.  The Contractor shall determine the sewage contribution  for the facilities and shall verify the design of all components of the sanitary sewer system.

3.3.3.1
Analysis of Existing System Capacity.  The Contractor shall provide design calculations or conforming documentation from the wastewater utility that shows the existing system is capable of conveying and treating the additional flows from this facility.

3.3.3.2
Connections to Sewage Collection Mains and Building Service Lines.  The Contractor shall be responsible for the design of the sizes, locations, and means of connections to the existing system based on facility requirements and system conditions.  Establish the location for the connection based upon economics and site design parameters. Connect to gravity mains with a manhole.

3.3.3.3
Building Sewer Laterals and Connections.  Laterals and building connections shall be designed and constructed in accordance with State agency and wastewater utility standards.  Minimum diameter for laterals shall be 6 inches while maintaining a minimum velocity of 2 feet per second.  

3.3.3.4
Collection Trunks and Laterals.  Pipe sizes and slopes shall be calculated using Manning’s Formula.  Manholes are required at all changes of direction and spaced not more than 400 feet apart.  Curved sewers are prohibited except where approved by the municipal sewers utility for large diameter trunks or interceptors. Pipes shall be designed to flow full and maintain a minimum velocity of 2 fps.  Minimum size 8 inches.

3.3.3.5
Trenches.  Sewer and water lines, mains or laterals, shall be placed in separate trenches.  

3.3.3.6
Minimum Sewer and Water Distribution Pipe Separation Requirements.  Parallel water and sewer pipe and crossings between water and sewer pipe shall conform to Paragraph 38.3 of the Recommended Standards for Wastewater Facilities, published by Health Research, Inc.

3.3.3.7
Cover.  Sewer lines shall be located at a depth greater than the frost penetration.  Coordinate with building connection requirements. To prevent the pipe from being crushed by construction vehicles and the design vehicle, the minimum cover above the top of pipes shall be 30 inches unless pipe sleeve materials are used and/or unless the pipe is concrete encased with a minimum of 6-inch thickness of concrete.

3.3.3.8
Sewage Pump Station and Force Main.  Pump stations and force mains shall only be used when absolutely necessary.  If required, pump stations and force mains shall conform to Paragraph 40 of the Recommended Standards for Wastewater Facilities, published by Health Research, Inc.

3.3.3.9
Field Quality Control for Sanitary Sewer Distribution System.  The Contracting Officer will witness field inspections and field tests specified.  The Contractor shall perform field tests, and provide labor, equipment, and incidentals required for testing. Water needed for field tests and its disposal shall be furnished by the Contractor.  For force mains, do not begin testing on any section of a pipeline where concrete thrust blocks have been provided until at least 5 days after placing of the concrete. The Contractor shall coordinate with the sewer utility for utility inspections and pay associated fees.
3.3.3.10
Oil/Water Separators.  The oil/water separator shall be designed and sized in  accordance with the guidance in the “Joint Service Oil/Water Separator Guidance Document”, available as Army Environment Center document SFIM-AEC-EQ-CR-200010. Oil/water separators located between pavements shall have the oil/water separator components designed for the applied soil and vehicle loads.

3.3.3.11
Manholes.  Manholes shall be located at intersections and changes in alignment or grade.  Intermediate manhole maximum spacing shall be 400 feet.  Manholes and manhole appurtenances shall be precast concrete.  Shape manhole inverts to the shape of the pipe with cast-in-place concrete after installing pipes. The manhole lid shall have a 24-inch minimum opening as measured from the face of the wall or rungs where applicable.  Manhole lids shall have “Sanitary Sewer” cast in the lid pattern.

3.3.4
Storm Drainage Collection Systems and Grading.  

3.3.4.1
Location of Connections to Existing Systems.  The Contractor shall select the connection location. Establish the location for the connection based upon economics, design requirements, and downstream capacity.  Connect with a manhole or appropriate drainage structure.

3.3.4.2
Building Connections. If used, connections to building roof or area drain lines shall be designed and constructed in accordance with the International Building Code 2000 or latest edition.

3.3.4.3
Storm Sewer System.  The storm sewer system shall be designed for a minimum of a 10-year return frequency and pipes shall be sized for full flow.  The minimum velocity of flow in conduits during a design storm shall be 3 fps. The pipe capacity shall be determined so that the calculated hydraulic grade line of the storm sewer drainage system(s) shall not exceed the curb flow line grade in pavements and the finished site grades. Overland drainage outlets shall be provided so that on-site stormwater levels at the buildings are a minimum of one foot below the first floor elevation and building openings for the 100-year return frequency. 

3.3.4.4
Manholes.  Manholes shall be located at intersections and changes in alignment or grade.  Intermediate manhole maximum spacing shall be 250 feet for pipes 36 inches or less in diameter or box drains with the smallest dimension less than 36 inches.  Maximum spacing for intermediate manholes on larger pipes and drain boxes shall be 500 feet.  Manholes and manhole appurtenances shall be precast concrete.  Shape manhole inverts to the shape of the pipe with cast-in-place concrete after installing pipes. The manhole lid shall have a 24-inch minimum opening as measured from the face of the wall or ladder where applicable.  Manhole lids shall have “Storm Sewer” cast in the lid pattern.

3.3.4.5
Drainage of Grass Areas.  Minimum slopes across grass surfaces shall be one percent.  In grass areas, overland sheet flow shall be held to a maximum length of 100 feet or the length that can be shown not to erode the surface vegetation; then, a swale or an inlet must be used. Minimum slopes in swale centerlines shall be 0.5 percent.  Maximum swale side slopes shall be 1V: 4H and maximum swale depth shall be 24 inches.  Ditches shall not be permitted. Storm drain pipe, sheet flow surfaces, and swales shall be designed to prevent standing water under normal conditions. 

3.3.4.6
Drainage of Roads and Pavements.  Provide a positive crown in all streets and roads.  Minimum cross slopes in streets and roads shall 2.0%  and the maximum cross slope shall be 3.0%.  Minimum sheet flow slopes across parking area and other paved areas shall be 1.5%.  Curbs and gutters shall be installed at a minimum longitudinal slope of 0.30%.  Pavement collectors for stormwater shall be by curb inlets and gutters, or drop inlets.  Field inlets and an underground collection system shall drain open areas. Ditches shall not be permitted. Gutter spread (or inlet approach spread) in roads shall not exceed 10 feet when measured from the face of curb. The amount of runoff to any one inlet in roads and parking areas shall not exceed the capacity of that inlet.  The maximum spread allowable for determining inlet capacity shall equal that allowed for gutter spread in roads. The maximum spread allowable for determining inlet capacity in parking areas shall be height of curb or a depth of 6 inches, whichever is less. 

3.3.4.7
Materials.  All materials shall be in accordance with the State Department of Transportation (DOT) Specifications and local drainage authority standards. Pipe for culverts and storm drains shall be of reinforced concrete. 

3.3.4.8
Field Quality Control for Storm Drainage System.  The Contracting Officer will witness field inspections. Testing procedures and requirements shall comply with State DOT and local drainage authority requirements. The Contractor shall coordinate with the local drainage authority for required inspections and pay associated fees.   

3.4
ROADWAYS AND PAVEMENTS.
3.4.1
At a minimum, roadways shall be designed to accommodate the turning movements of a WB-62 vehicle (AASHTO). The Contractor shall demonstrate, by graphical means, that the site layout geometrics accommodate the design vehicle.

3.4.2
Design traffic control signage and striping to allow for safe on-site traffic control and routing.  Traffic control signs and striping shall be reflectorized and meet State Department of Transportation criteria for visibility.

3.4.3
Provide concrete-filled steel pipe bollards to protect any buildings, equipment, transformers, meters, etc. located within 3 feet of roadways, drives, and parking areas.  

3.4.4
Concrete (rigid) or bituminous (flexible) pavement may be used.  Sidewalks, driveway entrances, dumpster pads, and aprons are to be concrete.  The equipment list of the Government units shall be reviewed and the designer shall verify that the equipment list needs are met by the project pavement design.  Pavement materials shall meet the requirements of AASHTO and as adopted and modified by State Department of Transportation (DOT) specifications.

Note:  The RFP preparer shall edit paragraph 3.4.5 based on the recommendations and direction provided in the Louisville District Design Guide document, Geotechnical Requirements for Design Build Solicitation Packages.  This document may be found online at 


http://www.lrl.usace.army.mil/ed2/article.asp?id=201.
3.4.5
Design.  
3.4.5.1
The Contractor’s geotechnical report shall contain flexible and rigid pavement design(s) including design CBR and modulus of subgrade reaction and the required compaction effort for subgrades.  Information shall be offered on the types of base course materials available in the area and design strengths.  Pavement designs over cohesive soil subgrades and soils with 15% or more passing the #200 sieve) require underdrain systems and the pavement sections shall consist of an open graded free draining aggregate that serves as a drainage layer directly below the asphalt or concrete underlain by a densely graded aggregate.  The densely graded aggregate must also act as a separation layer such that subgrade soils do not migrate into it.  An evaluation of the grain size of the subgrade soils and the proposed aggregate that interfaces with it shall be performed to verify migration will not occur.  Alternatively, a geotextile can be used for separation.  The drainage layer shall be choked off (if necessary to accommodate paving equipment). Underdrains shall be provided as necessary to collect and remove infiltration from beneath the pavement.
3.4.5.2
Pavement designs over granular soils (less than 15% passing the #200 sieve) shall generally have a single aggregate base consisting of an open graded free draining aggregate.  This aggregate must also act as a separation layer such that subgrade soils do not migrate into it.  An evaluation of the grain size of the subgrade soils and the proposed aggregate that interfaces with it shall be performed to verify migration will not occur.  Alternatively, a geotextile can be used for separation.  This aggregate shall be choked off, if necessary, to accommodate paving equipment.
3.4.5.3
Pavements shall be designed based on the anticipated loading frequency and vehicle types [RFP preparer insert site specific anticipated pavement loading information here]. Regardless of the pavement design, a minimum flexible pavement section shall consist of 3.5 inches of asphalt (1.5 inches of surface course and 2 inches of base course) over 8 inches of aggregate base.  The minimum base thickness can be neglected if the subgrade has a CBR greater than 30.  The minimum rigid pavement section shall be 6 inches of PCC over 8 inches of aggregate base.
3.4.5.4
 Plans and specifications shall detail all of the specific aggregates proposed in the pavement design per state DOT designations and gradations including the aggregate used to choke off drainage layer aggregates to accommodate paving equipment.  
3.5
DRAINAGE.
3.5.1
Design storm sewer and channel (ditch) conveyance of storm water runoff from areas within the site.  Grading should manage site runoff to maintain rate of flow and quantity to pre-construction levels, or reduce site runoff where possible.

3.5.2
Off-site drainage areas that will contribute to the site drainage system shall be confirmed.  This drainage shall be diverted around or through the site and outlet downstream of the on-site drainage discharge outlet point.

3.5.3
Site contours and drainage features shall ensure reasonable runoff volumes and travel times into individual catch basins and ditches, etc.  Sewers shall be sized and sloped to adequately convey these flows with a minimum velocity of 3 fps.

3.5.4
Federal, State and local regulations regarding the design of stormwater management systems shall be considered the minimum design criteria. Additionally, minimize the impact of construction activities on drainage and prevent loss of soils by water and wind erosion.  Designs which improve on existing water quality by incorporating sustainable design principles are encouraged, consistent with budget constraints and activity requirements.

3.5.5
Coordinate and provide free-draining outlets into the storm sewer system for roof drains.  Roof drains that drain onto the surface shall have splash block and stone erosion protection in discharge areas.

3.5.6
Design channel linings for long term stability under design flow conditions.  Design energy dissipaters, rip rap scour protection, ditch blocks or weirs and inlets to maintain system in a stable configuration under operating conditions.

3.5.7
The drainage system shall collect and convey design flows to detention areas, inlets, channels and grates to provide flow capacity.  Overflow provision shall be provided which prevents flooding of buildings and primary roadways.
3.6
Circulation and Parking.  The vehicular and pedestrian circulation system shall promote safe, efficient movement of vehicles and pedestrians within the site area. The following criteria shall be considered for designing streets and drives for vehicles and pedestrians:

3.6.1
Pedestrian Circulation.  Pedestrian circulation should be safe and separate from vehicle circulation to the greatest extent possible.  Provide good sidewalk layout to connect all building entrances with parking and site facilities and existing walks.  Pedestrian circulation should be based on pedestrian desired lines of walking between site facilities and existing walks.  Design pedestrian concentration areas with adequate paved area.
3.6.2
Vehicular Circulation.  Vehicular circulation layout is determined by applying the design vehicle templates to the site design.  The passenger car class includes passenger cars and light delivery trucks, such as vans and pick-ups. The passenger car template is equivalent to the non-organizational privately owned vehicle (POV). The truck class template includes single-unit trucks, truck tractor-semitrailer combinations, and trucks or truck tractors with semi-trailers in combination with full trailers.  The American Association of State Highway and Transportation Officials (AASHTO) provides templates showing the turning movements for design vehicles.  Obtain templates and utilize them during the design of the facility.  Provide the vehicle clearances that are required to meet traffic safety for emergency vehicles, service vehicles, and moving vans.  Obtain project specific military vehicle dimensions and specifications for site and pavement design considerations.

3.6.3
Vehicular Parking.  Vehicle parking spaces and counts shall be as indicated on plans.  POV parking spaces are to be a minimum of 9 ft by 18 ft.  All handicap POV parking lots shall meet the ADA Accessibility Guidelines for accessible parking spaces.
3.7
COORDINATION WITH LOCAL AUTHORITIES AND PERMITS.
3.7.1
Streets, Rights Of Way, and Street Access.
3.7.1.1
[Identify the authority having jurisdiction over the site for this portion of the work, and provide name and telephone number of POC.]
3.7.1.2
[List permits required]

3.7.2
Water Supply.
3.7.2.1
[Identify the authority having jurisdiction over the site for this portion of the work, and provide name and telephone number of POC.]
3.7.2.2
[List permits required]

3.7.3
Wastewater Collection and Treatment (Sanitary Sewer).
3.7.3.1
[Identify the authority having jurisdiction over the site for this portion of the work, and provide name and telephone number of POC.]
3.7.3.2
[List permits required]

3.7.4
Natural Gas.
3.7.4.1
[Identify the authority having jurisdiction over the site for this portion of the work, and provide name and telephone number of POC.]
3.7.4.2
[List permits required]

3.8    
Demolition.

3.8.1  
Materials shall be disposed of off government property in a state certified landfill.  Obtain required demolition permits and disposal permits.  Obtain approval of the disposal site from the Contracting Officer.

3.9    
Clearing AND Grubbing.

3.9.1  
Clear and grub all trees and vegetation necessary for construction, but save as many trees as practical. 

3.10    
Earthwork.
3.10.1 
The Contractor is responsible for defining earthwork requirements in the Contractor-provided site-specific geotechnical report and the Contractor-provided specifications. This includes provisions for recompaction, replacement, and improvement of on-site soils to bring soil movement parameters to be achieved during construction for settlement, swell, and bearing capacity within accepted standards for building, pavement, and utility construction.

3.11    
Borrow Material. 

3.11.1 
Obtain borrow material required for construction from sources off government property. Borrow materials are to be free of hazardous materials and contaminants.
3.12    
OFF-SITE WORK.
3.12.1 
The Contractor shall obtain the required approvals, permits and pay associated fees for work to be accomplished off site. This work usually consists of connection to utilities, streets, highways and drainage conveyances adjacent to the site and within public or private utility easements and roadway easements or rights-of-way.  As part of off-site work requirements, the Contractor shall provide and complete design reviews, notifications, special inspections, reporting and acceptance of the work by the utility, municipality, transportation department and other jurisdictional authorities owning the off-site easements or property. 
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